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Abstract

Objective: To explore the correlation between the systemic immune-inflammation index (SII) and
hospitalization in emergency internal medicine patients. Methods: Patients who visited the Emer-
gency Department of Jiangnan Campus of the Second Affiliated Hospital of Chongqing Medical
University from May 2022 to September 2022 were enrolled. Demographic, vital signs and labor-
atory data of the patients were collected, and the included patients were divided into four groups
according to SII quartile: q1, q2, q3 and g4. Logistic regression analysis was used to identify the
risk factors of hospitalization, three models were established to explore the relationship between
different SII and hospitalization, and a restricted cubic spline plot of multivariate regression was
drawn to evaluate the correlation between SII as a continuous variable and hospitalization risk of
patients. Multiplicative interaction analysis was used to examine the effects between SII and dif-
ferent risk factors. Results: A total of 2110 patients were included in this study. When SII is used as
a continuous variable, the results of univariate logistic analysis suggest that SII is a risk factor for
hospitalization in emergency patients (OR = 1.024, 95% CI: 1.018~1.031, p < 0.05), and the results
were consistent after adjustment for all confounders (OR = 1.014, 95% CI: 1.006~1.022, p < 0.05);
When SII was used as a categorical variable, only group q4 patients had an increased risk of hos-
pitalization and the results remained consistent after adjusting for all confounding factors (OR =
1.382, 95% CI: 1.027~1.861, p < 0.05), using group q1 as a reference. The restricted cubic spline
plots indicated that when SII > 755.13, the increase of SII was positively linearly correlated with
the increase of hospitalization risk (p = 0.184). The interaction results showed that there was a
multiplicative interaction between SII and urea nitrogen, and the two were antagonistic (OR =
0.967, p = 0.009). Conclusions: High SII is associated with an increased risk of hospitalization in
emergency patients; there is an antagonistic interaction between SII and urea nitrogen on hospi-
talization. Therefore, SII may be used to assess the risk of hospitalization in emergency patients.
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FEE(ESI) . 22 BERMTS)E[4]. R0, AW H XL RAVRNERE R, KREE
(36%~74%) Jilit2%E(54%) FIHE ST Bt A0 U BT (44%~85%) B % UL S ST Brdh m B LR S
(56%~92%). 1CU A5 (58%~100%) (1) & AHLLEAIK, BH T RER A A G 2[5]. thah, KPP T
FLZ 2S00 s B S e B T RS W BB i H R e T, B R R E R iR
GRS AW Bt 75 ZE AR AR Bh 22 BRI S B AT VR4S
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PR RIER T BB . 4B RO A fE 3 (Systemic Immune-Inflammation Index, SH)& 81T & 1 —Fh 4=
YRR EY, Bl PR R = IR, B RS 1F IR R ERSE R, T S
S N AR ) G N 9 EARAS[13] o ST CRIE SEAE BORE IR L[ 14] O B BRR[L5] S VPERIR 4 [16]55: 2 A
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AW T 2022 45 H~2022 49 A T HIRERK 28 58 R b X 22 AR 2 I B 3 .
IANbE: © RZAEENES:; @ SEERELEMN; @ Fi >18 % . Hikind: © B @ &
ZRHE WA BET
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MHLT 1 R ge b BB SR N D geit 2 R anREASLie = 4dn . AN DS 2 e m el . R0
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S AFSHE AT SIE = /MR PR 40 A 40k LR T4
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23. GtFERE

f§iH 1BM SPSS26.0 1 R version 4.3.1 (R & 5 a8 “ggplot2” “rms”  “matrix”  “survival” )it
ITHEAR T BIANGETH IR AL I S DU B0y DU ZH, 6 Tk & seRl, BRFa RS, DUISE +
PREZE( X £SD )RR, A R 200 LB R 2 5 B ATFE IEA A, LA A7 25 (Y
SALEIANEE, IQR)E R, JHEH] K-W Al H B ia &k 2 AN AR 25 o Tt Edel, DU (%) &R,
IR R 7 R B0 LU B AR 22 AN A AN 2 5

KA R logistic [AR T BB EBLRIERIAR, tHAH ELE LE(OR) A 95% .45 X RI(CI). T &
UEZE AR fEME, dr 3 AMEE AT 2 K logistic [21U5 20 Ht LLVPAl AN [F 7K1 S 55 8538 3 Bt JRURSE i O
ZR(SH 3 e NELLA G 5 i) Hdr, BA 1RGSR R AR, B 2 Hhiise 7R,
PERFIIEA G 3 AN, MY 3 FERIAY 2 [ BEAl ik — DR TR R T A N fER R R A .
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Figure 1. Flow chart
B 1 REE

A FCIEL B R TRk, LGN 2110 A2 B (R 1) BHT TSI LA S B 2 R DY S0 A7 Koy Bk 4
HBATHRS . ql ABUETERE A SI < 445.42 (n = 527), o2 4LEUE Ly 445.42 < SII < 746.16 (n = 528),
3 4LHUE VI 746.16 < SII < 1448.26 (n = 528), q4 ZHEUE LI 1448.26 < Sl (n = 527).,

Table 1. Clinical data of SII grouped according to quartiles

5= 1. Sl 3= BB S B o ARV IR R S8

ZR (n : t1327) (n 2 228) (n : tsszs) (n : 227) gtk

(%) 268 (50.85) 267 (50.57) 273 (51.70) 246 (46.68) 316  0.36

(S 51 (34, 63) 47 (32, 60) 52 (33, 68)° 58 (35, 73)"” 36 <0.01

e i (mmHg) 125 (115, 141) 126 (116, 142) 125 (114, 138) 125 (114, 142) 286 039

#F3K E (mmHQg) 76 (68, 85) 77 (70, 86) 76 (68.85) 75 (67, 85) 595 011

LERIGY) 78 (69, 88) 81 (72, 91) 83 (72, 95)*° 89 (77, 103)*° 104.48  <0.01

IR R (R 57) 19 (18, 20) 19 (18, 20) 19 (18, 20) 20 (18, 20)"*” 1841  <0.01

IR (C) 36.6 (36.5, 36.8) 36.6 (36.5, 36.9) 36.6 (36.5, 37.0)" 36.6 (36.5, 37.0)"” 28.93  <0.01

B IR (%) 176 (33.4) 159 (30.1) 196 (37.1) 239 (45.4)"%7 29.38  <0.01

140 a3t e (10%L) 7.91(6.22,10.31) 7.13 (5.87, 8.64)" 8.39 (6.83, 10.24)"* 11.26 (7.43,14.43)"Y 62053  <0.01

rpE R4 A % (10°/L) 3.92 (5.52,7.94) 474 (3.80,5.77)" 6.29 (5.09, 7.83)" 1150.16  <0.01

R ELAH A $(10%/L) 1.53 (0.99, 2.14) 1.80 (1.37, 2.36)" 1.36 (0.99, 1.77)*® 0.85 (0.58, 1.22)"*" 72867 <0.01
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FRZATHE(10%L) 0.43 (0.32, 0.57) 0.41 (0.32, 0.53)"” 0.45 (0.33, 0.59)"” 0.49 (0.33,0.71)"” 8562  <0.01
I/ $(10°7L) 216 (174, 261) 222 (183, 264)" 218 (180, 270)" 235 (188, 289)"*” 13526  <0.01
224 (10°9/L) 458 (4.17,5.01) 4.65 (4.30, 5.08)" 4,58 (4.14, 4.95)° 4.53 (4.05, 5.05)” 1425  <0.01

2140y EE 25 (%) 41.51 (38.02, 45.42) 42.23 (38.91, 45.64) 41.11 (37.82, 45.01)° 41.01 (36.64, 45.23)” 16.79  <0.01
Mm21 % [ (g/L) 134 (122, 147) 136 (125, 149) 133 (122, 145)° 132 (117, 146)"® 2127 <001
A 8T (mmol/L) 3.84 (3.60, 4.08) 3.84 (3.61, 4.06) 3.87 (3.62, 4.10) 3.81 (3.56, 4.14) 2.62 0.45

BB T-(mmol/L) 137.31 (135.43,139.03)  137.81(136.01, 139.24) 137.13 (135.12, 138.63)"” 136.23 (133.92, 138.24)"“" 108.15  <0.01

JRZZ (mmol/L) 5.54 (4.39, 7.08) 5.26 (4.27, 6.58) 5.51 (4.28,7.12) 5.99 (4.65, 8.18)"*" 3439 <001
LT (umol/L) 71.61 (59.02, 87.30) 70.22 (58.91, 85.94) 71.32 (58.11, 88.93) 73.32 (58.81, 92.43) 5.29 0.15
{EBE (%) 171 (32.4) 147 (27.8) 178 (33.7) 254 (48.2)"° 5349  <0.01
H: OFFE QuABGEES, QFRE R HUBRAERER, @FrS Q3 HWEBAFEESR . Frfh LEZE T
ZE TR IE

XTI S BEREEEAT AT, AR LR LR R PO AR S . AR . PR E M T A I e G T
o MR EA ] - 4 B Gt 22 % R (p < 0.05, HEILEE 1) BEE SIAIMG &, BERME
EAHE YN e N 1A = 5 83 3 SR TS R v o G| AN 17 eV 52 ST o =TI i 2SR 2 508
FIRFEFRE g4 HEHRPEMZEF T NEE ALFEREEIT, 91,9234 HEZEERTZ 578 32.4%.
27.8%. 33.7%. 48.2%, q4 HEFE AR R & T HR =8, mMHR=H RIS % 57 (p > 0.05).

32. RYBEERNKEREERE_IT Logistic EYASH

FAIAIER 0T logistic [BI 7 BT 4 Rios, SFEEe. PR FEREZRT . WU MALE . MR T IR
RAE WS, Sh 2B ER ek R (p <0.05, HEIE 2).

Table 2. Univariate logistic regression analysis

5% 2. BREZ logistic [EYA 4

LS ENETE
Bl
OR 95% ClI p
EW(R) 1.037 1.030~1.044 <0.001
PESI(L)"” 2.067 1.629~2.622 <0.001
AR (1) 2.112 1.677~2.660 <0.001
1RIR(C) 0.854 0.697~1.045 0.125
CEERIGT) 1.007 1.001~1.014 0.208
IR (VK143 1.124 1.082~1.168 <0.001
48 £ (mmHg) 1.002 0.996~1.009 0.506
#F 7k & (mmHg) 1.006 0.995~1.017 0.316
M4 A (g/L) 0.985 0.980~0.991 <0.001
MR H(x10%L) 0.999 0.998~1.001 0.256
BB (mmol/L) 0.704 0.563~0.880 0.002
BB T (mmol/L) 1.001 0.996~1.005 0.779
JRZ S (mmol/L) 1.017 1.000~1.034 0.045
WLEF(umol/L) 1.002 1.000~1.003 0.033
S11/100 1.024 1.018~1.031 <0.001

T OFRLYETENE NS @QFIR G IFERIN LA BCA Z R N 2% .
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3.3. AE SN KEERSEEERMENXR

2 S AERESAZ R, 15 ARG SR b2 I S I35 -5 383 B XU 38 i AH 52 [OR (95% Cl):
1.024 (1.018~1.031)]; 7EREE N NGt 2448 &I 11 [OR (95% CI): 1.018 (1.010~1.026)] Flif & 5 A4 &
FIAAY 111 [OR (95% Cl): 1.014 (1.006~1.022)1+ 25 AR —E H B A Gt % m X (W& 3).

2SI AE N RAER, 5 ql UM, q2. o3 AaEER XK LSS A G225, X4 5R1AE
MG ORAF— B 1T g4 A ZEREAY 1 rh USRI 1 S v i A3 e U [OR (95% ClI): 1.954 (1.521~2.509)],
B2 B A TR AR R 2R 5 45 R A58 —E[OR (95% CI): 1.382 (1.027~1.861)]-

Table 3. Relationship between the quartile of SIl and patient hospitalization

3. Sl U5 BEE R X R

A 1 T 2 A 3
OR 95% ClI P OR 95% ClI p OR 95% ClI p
SI/100  1.024 1.018~1.031  <0.001 1018 1.010~1.026  <0.001  1.014 1.006~1.022  <0.001
ql 5% 5% e

g2 0.818 0.628~1.064 0.135 0.885  0.659~1.188 0.417 0.893  0.66~1.207 0.461
g3 1.068 0.826~1.381 0.616 0.931 0.697~1.243 0.628 0.885 0.657~1.193 0.423
q4 1.954 1.521~2.509 <0.05 1587 1.192~2.112 0.002 1.382 1.027~1.861 0.033

e RR LSRG BRI Y, AR 2 R TR MERIRER 3 AN R, B 3 NLRTEARTY 2 LA
2 IR TR AR . ML EA. AR R?%%HM@?SA’}EE, OR ML, 95% CI 2y 95%T]{Z X [ .

3.4.S1l ERZBHERRNAZIEXR

RCS 455 42~, 24 SH 4> HIHUE 9 518.64. 755.13 I, XFM A OR{E N 1; 34 Sl > 755.13 I, FEE
SH T+ E, SRR AN, HPE 2 AL (p =0.184, LK 2).

10.0- 11
11
11
11
11
11
11
11
11
11
11
11
11
11
25- 11
11
11

7.5

5.0-

OR(95%Cl)

0 25 §'o 75 100
s
VE: R XM RR, 3 OR{E = 1, xR SIH 4373 4 518.64-
755.13.

Figure 2. Restricted cubic spline plot of SlI
2. SII HOBRE ML SR E
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35. Sl 5AERBKEREMBENE

72 2 AR, AFES. PEA. BRI . IREE SR B E AR E R, MR AEIRAE AR R AL
S 5 BRI EMA LW . ZHAERERIR, BRIREEALSL, S 5HAGRERAES T L R
BERXHERGEILE 4); SREENGAELZT/EHOR =0.967, p = 0.009), $#R4E2EHE0 SHARE
BRI e, HAERE KBS PR, P NiESs BAEA

Table 4. Multiplicative interaction of SII with various confounding factors
4. S 5EENRAEERRERZEER

AR AN OR 95% Cl p p for interaction
P51 0.911
St 1045 1.024 1.014~1.034 <0.001
Eeq i 1065 1.025 1.015~1.034 <0.001
ARG 0.764
<51 % 1081 1.023 1.011~1.034 <0.001
>51 & 1029 1.02 1.01~1.033 <0.001
FERI I 0.804
KA LA 1340 1.024 1.015~1.033 <0.001
G FF IR 770 1.022 1.011~1.033 <0.001
I 4512 0.106
<19 kI45> 1159 1.03 1.02~1.04 <0.001
>19 k14> 951 1.019 1.01~1.028 <0.001
T 0.274
<3.84 mmol/L 1054 1.021 1.012~1.03 <0.001
>3.84 mmol/L 1056 1.029 1.019~1.039 <0.001
IRER 0.009
<5.54 mmol/L 1056 1.036 1.024~1.049 <0.001
>5.54 mmol/L 1054 1.017 1.009~1.025 <0.001
LR 0.459
<71.6 umol/L 1056 1.027 1.017~1.038 <0.001
>71.6 umol/L 1054 1.022 1.013~1.031 <0.001
412 0.68
<134 g/L 1083 1.023 1.014~1.031 <0.001
>134 g/L 1027 1.026 1.015~1.037 <0.001
7E: OR ALHEEL, 95% Cl K 95% 1] {5 X [A]

4. it
ARG 2110 & B, 22(E% N 35.5%, X S5IA K —LF A —5. 764 251 [ — TiAT
Fod, RSAERMELEN G 22 8 AN B 13.01% [17]; fEEFE K 5B — 5t , 22 AR %N 13.6% [2].
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AR ERRER ST AR, RS NERG K Bk, RS AT AN AR EA
—H, ARHPRMANRRFHE R EFELE R ER SNBSS . R, BRSO 7] e 5 3 X EE B 1
Bl BEBERAL S Z AN R HR2RE 2 N AR — B E: — BT RI2 R
KW RIE L, BB SRR EERE N 37.4% [18]. MAW P HER N KR =R dER, BE
Bt AR ELR, 52k H T RIEERE S22 N TR AR SR 5B, a2 B b R 8 m

AW B ERDT S 5 202 ARHS B B KBS A G . AT R I S 72 S8 S (B (1) k57
fal B ER, SN RBRAFREE R 8 H S OBEmEE, MRS, X4
SRAE RIS T RES AR R TP RIIRAE . Ik, SN AR TRl &2 BB R XS . H AT, 22kt
LIRS SORE R e B VARG, — TR N RS BHO SR 28 SR 3 OBE FE48 PR i T
R AR TS (NLR)ZE NP, > 16.64, FET-XKEL NLR < 16.64 41T 3.726 £i5[19]; 73 7h—I2Au
FORFFE4E Y, PRI AN 3. NLR. /NG00 B2 40 B - B0 (PLR) F v 95 17 F ™ 26 R B 528 IE A
FR[20]. TAHXS T LR AR, SIAE SR S A G e R 2877 1T 58 4= THI [21] 0 SN A T e 3 3 2 b MR 40 g
AL/ PR3 00 B bk L 20 B () 932D P 5. 7 PR 0 S R R], v P 24 e 7 24 i R P S e e
[22]; TIRFEER SORE SN 2 A S % RGUIEPE . A0 S iy, SEOR TN/ [23]. T RS R
B A 2 T B R 1) R L, A1 R A 200 i 55 2% A IR [24] RV L/ 388 0B 2 5 il T 4t
1] DLy WAL B IR 1R itk A9 5 S I N [25] . A BFFEUESE, AR m 1 SIS 82 B S R 1A R 45
JEAHDR, S R IERAE B AE R AE T3 A ICU (E B[R] (LOS) B 4H 7 i (K5~ [26]; SI 55 COVID-19
BBET- A R[27]. 25 ERTIR, M N—FRfdise, nIEE. TOIRE B SOEAR E[21], ST 7R f e S i
[ B2 R RORE S B VR ABPIRAS . Rk, MRS B AHEE N SI B, SBT3 N E AL,
A e T B R PR 4y R OA AN

AREFFCEIRDT TSI 5 FARIR % R 3 2 [ AR B R 06 &, I SIL s 5 IR R BT s AE R PiAc B
1EH, Rt S Fhm 100 AN AALAR R AR T LA, HA B KRB 3.3%. X 5E
AR SRR HIRE, ABER SIFHE & CKD B AT O I AR IE A6 T A AT fE 6 8
#[28]; A ETRH, S RARIE MO P S Dy Re A A R SE T B A ST N R 1 [29]. R
B BRI E KR

AWFA LT U RRYE: &5, ABFFAA B 52k B T8 — s, W] REAFEFE 1% 358 i 5 45 i) i,
EFELZ RIS HIR, ARSI AKFHBMEANNSE LR, AFRUENEES SR
BEATORIE, SRz AEE AN b e, OO R S BT, T B RTRE R SR — D IRIE

5. &g

AR I SIS 22 AE B REIE INAR DG S 5 R EEN S A AE eSS BAEH . S AA 1)
fEI e 7. M ASIRERSERE i, ARV REEERSRIE T IZ M N HMME, 725 2 M ORI RAHIE .
E&WH

HR MR DG SRR E [ E3TH (2021MSXM162) .

SE K

[11 @70, REKHE, KBS, & REFE=FHRERFSHREHROIER I #8:E%HE, 2021, 35(2): 78-80.

[2] Sax, D.R., Warton, E.M., Mark, D.G., et al. (2023) Evaluation of the Emergency Severity Index in US Emergency
Departments for the Rate of Mistriage. JAMA Network Open, 6, €233404.
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